17 The H 196 residue in SIVmac239 Nef is conserved across nearly all HIV and SIV isolates, 18 lies immediately adjacent to the AP-2 (adaptor protein 2) interacting domain (ExxxLM 195 ), 19 and is critical for several described AP-2 dependent Nef functions, including the 20 downregulation of tetherin (BST-2/CD317). Surprisingly, many stocks of the closely 21 related SIVmac251 swarm virus harbor a nef allele encoding a Q 196 , which is associated 22 with loss of multiple AP-2 dependent functions in SIVmac239. Publicly available 23 sequences for SIVmac251 stocks were mined for variants linked to Q 196 that might 24 compensate for functional defects associated with this mutation. Variants were 25 engineered into the SIVmac239 parental plasmid and mutant viruses were used to test 26 tetherin downregulatory capacity in primary CD4 T cells using flow cytometry.
Introduction
136 137 Flow cytometry. Thirty-six hours after infection, primary cells were stained with labeled 138 antibodies to CD4 (BV421, clone L200, BD Biosciences) and tetherin (PE, clone RS38E, 139 Biolegend), followed by fixation, permeabilization, and intracellular labeling with a FITC 140 labeled antibody against the Gag p27 protein (clone 55-2F12). Data was acquired on a 141 BD LSRII instrument and analyzed using Flowjo v10 software. 
177
We next scanned publicly available sequences from a recent study that used 178 single genome amplification to extensively examine SIVmac251 challenge stocks [38] . In 179 this report, a Q 196 residue was detected in a large fraction of sequences from 180 SIVmac251 stock viruses from several labs. Interestingly, there was a perfect linkage 181 between the Q 196 residue and an upstream R 191 residue, which is E 191 in SIVmac239 182 ( Figure 1B ). Of 38 total sequences that contained the region of interest, derived from 183 three different challenge stocks, 25 sequences contained both R 191 
255 Discussion

256
The SIVmac251 viral swarm is pathogenic in rhesus macaques and has been 257 used in hundreds of studies to date. However, this swarm has been independently 258 grown in many labs using multiple cell types and under a variety of conditions [38] . It 259 stands to reason that there may be genetic differences between SIVmac251 viral stocks 260 leading to unique biological differences, but few of these differences have been 261 characterized for how they impact specific virologic properties, including the 262 downregulation of host tetherin.
263
The ability to downregulate host tetherin is a feature of a wide variety of 264 enveloped viruses ranging from Ebola to HIV [41, 42] . Most SIV isolates use the viral Nef 265 protein to perform this task [13, 43, 44] but several isolates use alternate pathways, 266 suggesting strong selection to maintain this function. Surprisingly, Nef encoded by 267 SIVcpz cannot downregulate human tetherin and studies suggest that evolution of HIV-1 268 Vpu to gain the ability to downregulate tetherin was a critical event in the HIV-1 epidemic 269 [43, 45] . Thus, countering tetherin likely is an important feature of all or nearly all SIV 270 and HIV isolates.
271
In addition to interactions with host AP-2 proteins, SIV Nef is known to interact 292 Given our data suggesting the H 196 Q variant can arise in vivo in SIVmac239 infected 293 macaques as a result of escape from CD8TL responses [30] , these data may suggest 294 that SIVmac251 was isolated from an animal that targeted this region with CD8TL, 295 leading to viral escape, and prior to other escape variants becoming dominant, as 296 happened in our previous study [30] .
297
Taken together, our mutational and functional data combined with published 298 structural and sequence data suggest the possibility that the E 191 
